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Purpose: Delirium is a frequent and serious problem in the intensive care unit (ICU) that is associated
with increased mortality, prolonged mechanical ventilation, and prolonged hospital length of stay
(LOS). The main objective of the present study was to compare and assess the agreement between the
diagnosis of delirium obtained by the Confusion Assessment Method for the ICU (CAM-ICU) and
Intensive Care Delirium Screening Checklist (ICDSC) in patients admitted to the ICU and their
association with outcomes.
Methods: Adult patients admitted to the ICU for more than 24 hours between May and November 2008
were included. Patients with a Richmond Agitation-Sedation Scale score of −4 to −5 for more than 3
days were excluded. Delirium was evaluated twice a day by the ICDSC and CAM-ICU. Patients were
followed-up until ICU discharge or for a maximum of 28 days.
Results: During the study period, 383 patients were admitted to the ICU and 162 (42%) were evaluated;
delirium was identified in 26.5% of patients by CAM-ICU and in 34.6% by ICDSC. There was
agreement in diagnosing delirium diagnosis between the 2 methods in 42 (27.8%) patients and in
excluding delirium in 105 (64.8%) patients. The ICDSC was positive in 14 (8.6%) patients in whom
CAM-ICU was negative. Delirium, diagnosed either by ICDSC or CAM-ICU assessments, was
associated with both significantly increased hospital LOS (14.8 ± 8.3 vs 9.8 ± 6.4, P b .001; 15.3 ± 8.7
vs 10.5 ± 7.1, P b .001, respectively), mortality in the ICU (11.1% vs 5.8%, P b .001; 12.5% vs 2.5%,
P = .022), and in the hospital (10.7% vs 5.6%, P b .001; 23.2% vs 10.9%, P = .047). In addition,☆ This research was supported by grants from CNPq (F.D.-P. and C.R.) and UNESC (F.D.-P. and C.R.). C.R., M.S., and F.D.-P. are CNPq research fellows.
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213CAM-ICU and ICDSC for the detection of deliriumpatients with positive ICDSC presenting with negative CAM-ICU had similar outcomes as compared
with those without delirium.
Conclusion: The findings of our study suggest that the CAM-ICU is better predictor of outcome when
compared with ICDSC.
© 2012 Elsevier Inc. Open access under the Elsevier OA license.1. Introduction 2. MethodsDelirium is a prevalent and serious problem for patients
admitted to intensive care units (ICUs) associated with worse
short-term outcomes such as ICU and hospital mortality,
duration of mechanical ventilation, and prolonged hospital
length of stay (LOS) [1-6]. Moreover, several studies
demonstrate that delirium remains independently associated
with increased risk for death and post-ICU complications [2-
3,7-11]. On the other hand, delirium is often underdiagnosed
probably due to clinical aspects, such as mechanical
ventilation, which may limit verbal communication preclud-
ing the performance of an adequate cognitive assessment in
ICU patients [12-14]. Nonetheless, healthcare professionals
frequently use standard clinical assessment to diagnose
delirium in the ICU [15]. In this context, tools were
developed to assist delirium detection in ICU patients. The
most well-known and employed instruments are the
Confusion Assessment Method for the Intensive Care Unit
(CAM-ICU) [13] and the Intensive Care Delirium Screening
Checklist (ICDSC) [16].
The CAM-ICU, adapted from the Confusion Assessment
Method, was introduced for the use in mechanically
ventilated patients [3]. Originally validated by Ely et al
[13], the CAM-ICU showed a high sensitivity (93%) and
specificity (89%) for the diagnosis of delirium. Lin et al [8]
subsequently validated the CAM-ICU in a cohort of
mechanically ventilated medical ICU patients and reported
similar results. Interestingly, Bergeron et al [16] validated the
ICDSC in ICU patients demonstrating a higher sensitivity as
compared with the CAM-ICU (99%) but a lower specificity
(64%). However, the ICDSC has the potential advantage of
allowing the diagnosis of subsyndromal delirium. This
condition occurs in patients with similar risk factors to
delirium and seems to be associated with intermediate
clinical outcomes when compared with patients with and
without the diagnosis of delirium [17].
A direct comparison between these tools was per-
formed with discordant results [18-19]. Van Eijk et al [18]
demonstrated that the CAM-ICU had a better diagnostic
accuracy. Conversely, Plaschke et al [19] observed a good
agreement between the scales. To our knowledge, no
published study to date investigated the comparison of
these tools regarding clinical outcomes as mortality and
hospital LOS. The main objective of the present study
was to assess the agreement between CAM-ICU and
ICDSC and their associations with outcomes of general
ICU patients.2.1. Study design setting and patient selection
This was a prospective cohort study performed between
May and November 2008. Consecutive patients older than
18 years admitted to a 20-bed clinical-surgical ICU at a
university hospital in Southern Brazil for more than 24 hours
were prospectively included. We excluded moribund
patients, those whose level of consciousness was between
Richmond Agitation-Sedation Scale (RASS) scores of −4
and −5 for 3 days or more. Each included patient could
entered only once in the study. Patients' medical records
were reviewed carefully for diagnosis such as central
nervous system disease, depression, dementia, schizophre-
nia. Informed consent was obtained from all patients (if
verbal and written communication was possible) or their
legal representatives. The local institutional review board
approved the present study. The patients were evaluated for
delirium and for using of sedatives, antipsychotics, and
physical restraint during the all the ICU stay.2.2. Delirium assessment
Clinical data were recorded daily until ICU discharge.
Patients admitted to ICU were evaluated for diagnosis of
delirium using the CAM-ICU and the ICDSC, twice a day
during their ICU stay, on first time at 8:00 AM and the
secondly at 2:00 PM. One single investigator (C.D.T.)
completed the scale twice a day based on the information
from the last 24 hours, collecting data from the patient
(during the period when the investigator was present in the
ICU), the ICU primary nurse evaluation, and the chart.
The ICDSC assessment evaluates the level of con-
sciousness, inattention, disorientation, hallucinations, psy-
chomotor activity, speech or mood disturbance, sleep
disturbance, and fluctuation of symptoms. According to
the ICDSC, patients were considered to have delirium
when at least 4 of the above 8 items were deviant, and
patients who had scores between 1 and 3 of the above
items are diagnosed as having subsyndromal delirium
[16,20]. According to the CAM-ICU, patients had a
diagnosis of delirium when an acute onset of mental status
change or a fluctuating course and inattention were
accompanied by either disorganized thinking or an altered
level of consciousness [13]. The level of consciousness
was assessed with the RASS [20], ranging from −5
Fig. 1 Flowchart of patients in study.
Table 2 Comparison of CAM-ICU and ICDSC for delirium
diagnosis (n = 162)
ICDSC
(n)
CAM-ICU (n)
Negative Positive Total
Negative 105 1 106 (67.3)
Positive 14 42 56 (34.6)
Total 119 (71.6) 43 (26.5) 162 (100)
Data are n (%), P b .01.
214 C.D. Tomasi et al.(unarousable) to +4 (combative). Vital status at ICU,
hospital discharge, and 90 days after internation were
obtained in all patients. Patients with a length of hospital
stay longer than 90 days were censored at this moment.Table 1 Patient characteristics and diagnosis of delirium
CAM-ICU
No delirium
(n = 119)
Delirium
(n = 43)
P
Age (y), mean (SD) 57.4 (14.6) 63.4 (17.9) .047
Sex, n (%) .825
Female 44 (37) 15 (32.5)
Male 75 (63) 28 (7.5)
Race .468
White 116 (97.5) 42 (97.7)
Black 3 (2.5) 1 (2.3)
APACHE II, mean (SD) 13.2 (8.4) 11.2 (7.1) .663
SOFA D1, mean (SD) 2.4 (1.3) 3.2 (2.1) .013
SOFA D3, mean (SD) 1.6 (2.4) 2.6 (3) .022
Reasons for admission, n (%) .078
Cardiovascular 48 (40.4) 10 (23.2)
Postoperative 37 (31.1) 12 (4.6)
Neurological 6 (5) 5 (11.7)
Trauma 5 (4.2) 3 (7)
Respiratory distress (excluding sepsis) 6 (5) 2 (4.6)
Sepsis 4 (3.4) 3 (7)
Renal/metabolic 7 (5.9) 0
After cardiorespiratory arrest 2 (1.3) 0
Shock (excluding sepsis) 1 (0.6) 0
Hepatic 2 (1.3) 1 (0.6)
Digestive 0 1 (0.6)
Others 2 (1.3) 5 (3.2)
Data are median (range) or number (n).2.3. Statistical analyses
Standard descriptive statistics were calculated to examine
baseline characteristics of the study population. Continuous
variables with normal distribution were presented as mean ±
SD and compared by Student t test or ANOVA followed by
Bonferroni post hoc analysis, as appropriate. Continuous
variables with a nonnormal distribution were reported as
median (25%-75% interquartile range) and compared using
Mann-Whitney U test or Kruskal-Wallis test, as appropriate.
Categorical variables were presented as absolute numbers
(frequency percentages) and analyzed by χ2 test or Fisher
exact test (with Yates correction where applicable). The
diagnostic value of the CAM-ICU and ICDSC were
described using 2 × 2 tables. The κ coefficient was calculatedICDSC Total
(N = 162)No delirium
(n = 53)
Delirium
(n = 56)
Subsyndromal
delirium (n = 53)
P
52.9 (11.8) 64.5 (17.3) 59.1 (14.5) .003 56.2 (16.7)
.967
20 (37.7) 19 (33.9) 20 (35.7) 59
33 (62.3) 37 (66.1) 33 (62.3) 103
.266
50 (94.3) 55 (98.1) 53 (100) 158
3 (5.7) 1 (1.9) 0 4
9.5 (7.7) 13.6 (8.6) 15.4 (6.7) ≤.001 16.8 (9.2)
2.1 (1.1) 3.1 (1.3) 1.9 (1.3) .003 4.2 (3.9)
1.2 (2.2) 2.9 (3.12) 1.3 (2.2) ≤.001 3.7 (3.6)
.089
29 (54.7) 14 (25) 15 (28.3) 58
14 (26.4) 18 (32.2) 17 (32.1) 49
2 (3.8) 7 (12.5) 2 (3.6) 11
1 (1.9) 4 (7.1) 3 (5.7) 8
3 (5.6) 1 (1.8) 4 (7.5) 8
1 (1.9) 4 (7.1) 2 (3.8) 7
2 (3.8) 1 (1.8) 4 (7.5) 7
1 (0.6) 1 (0.6) 0 2
0 0 1 (0.6) 1
1 (0.6) 1 (0.6) 1 (0.6) 3
0 1 (0.6) 0 1
1 (0.6) 5 (3.2) 1 (0.6) 7
Table 3 Delirium status, drugs, and supportive measures during ICU stay
CAM-ICU ICDSC
No delirium Delirium P No delirium Delirium Subsyndromal delirium P
Sedatives 21 (17.6) 16 (37.2) .000 7 (13.2) 18 (32.1)⁎ 12 (22.6)⁎ b.001
Antipsychotics 1 (0.8) 8 (18.6)⁎ .000 1 (1.9) 8 (14.3)⁎ 0 b.001
Opioids 103 (86.5) 33 (74.7) .219 48 (90.6) 43 (76.8) 45 (84.9) .905
Mechanical ventilation 46 (38.6) 18 (41.9) .632 17 (32.1) 23 (41.1) 24 (45.3) .204
Data are n (%).
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ICU and ICDSC. Survival was estimated with Kaplan-Meier
curves and analyzed using log-rank test. A 2-tailed p value of
b.05 was considered statistically significant. All the analyses
were performed with SPSS for Windows, version 12.0
(SPSS, Chicago, Ill).3. Results
During the study period, 383 patients were admitted to the
ICU and 221 (58%) met exclusion criteria. Of the excluded
patients, 56 patients had ICU stay of less than 24 hours and
165 patients presented a low level of consciousness (−4 or
−5 RASS) for 3 days or more. Finally, 162 (42%) patients
were included in the study and were evaluated (Fig. 1).
Overall, delirium was diagnosed in 43 (26.5%) patients by
the CAM-ICU. Using the ICDSC, 56 (34.6%) patients had
clinical delirium and 53 (32.7%) patients had subsyndromal
delirium (Table 1).
There was an agreement between the 2 scales in 147
patients from 162 evaluated patients. In 14 (8.6%) patients,
ICDSCwas positive, but the CAM-ICU was negative. This is
because of the presence of disorientation and sleep
disturbance in these patients, 2 characteristics not present
in the CAM-ICU. In addition, 1 patient had positive CAM-
ICU and negative ICDSC tests (Table 2). The agreement
between the 2 instruments was moderate (κ = .55).
Using either the ICDSC or CAM-ICU, patients with a
diagnosis of delirium were older and had higher Acute
Physiology and Chronic Health Evaluation (APACHE) II
and Sequential Organ Failure Assessment (SOFA) scores
(Table 1). No significant differences between those with and
without delirium regarding sex, race, or reason for ICUTable 4 Delirium status and clinical outcomes
CAM-ICU P
No delirium Delirium
Length of hospital stay (d), mean (SD) 10.5 (7.1) 15.3 (8.7)⁎ b
Hospital mortality, n (%) 13 (10.9) 10 (23.2)⁎
ICU mortality, n (%) 6 (5.8) 2 (12.5)⁎
Clinical outcomes were analyzed compared CAM-ICU and ICDSC scores.admission were observed (Table 1). Regardless of the tool
used, frequency of delirium was higher in patients receiving
sedatives and antipsychotics (Table 3).
Delirium was associated with increased hospital LOS and
mortality rates. These findings were consistent for patients
with delirium, diagnosed either by ICDSC or CAM-ICU
(Table 4, Fig. 2). Comparison of the subgroup of patients
with positive ICSDC and negative CAM-ICU with those
with positive results in both scales was performed (Table 5).
It was demonstrated that increased hospital LOS and
mortality were significant higher only in those patients
with positive CAM-ICU. Also, patients with positive ICDSC
but negative CAM-ICU presented similar outcomes when
compared with nondelirium patients (Table 5).4. Discussion
The original validation study of CAM-ICU of Ely et al [3]
demonstrated a sensitivity between 95% and 100% and a
specificity between 89% and 93%. The validation of ICDSC
was performed in a medical-surgical ICU, yielding a
sensitivity of 99% and a specificity of 64%.When comparing
these 2 tools, there are some advantages and disadvantages
from each method. In general, the CAM-ICU has a fast
application (2-5 min) and does not depend exclusively on the
verbal response, thus being relevant for patients on
mechanical ventilation [13,18,19]. In contrast, the ICDSC
is a checklist that can be implemented over 24 hours, with
easy administration and high sensibility, but lacks specific-
ity. The items of ICDSC (conscience levels, inattentiveness,
disorientation, hallucination, psychomotor agitation or
retardation, inappropriate speech or mood, sleep-wakeICDSC P
No delirium Subsyndromal delirium Delirium
.001 9.8 (6.4) 11.3 (8.4) 14.8 (8.3)⁎ .001
.047 3 (5.6) 4 (7.4) 6 (10.7)⁎ .001
.022 1 (2.5) 2 (3.7) 3 (11.1)⁎ .001
Fig. 2 Kaplan-Meier survival curves in CAM-ICU and ICDSC
delirium patients.
216 C.D. Tomasi et al.cycle disturbance, symptom fluctuation) can be evaluated in
the course of daily routine by nurses. Thus, while the patients
are involved actively on the CAM-ICU, they are indirectly
involved on the ICDSC [16,18,19].
To date, few studies have compared the performance of
different tools used for the diagnosis of delirium in the ICU
setting [18,19]. However, to the best of our knowledge, this
is the first study comparing the ability of CAM-ICU and
ICDSC to predict clinical relevant outcomes in ICU patients.
Recently, the CAM-ICU and the ICDSC were
compared in 174 surgical ICU patients, and a κ value
of .80 was reported [19]. This was superior as compared
with the findings of the present study (κ = .55). This
difference raises the possibility that these tools performed
differently between surgical and general ICU patients, but
our study was not designed to address this question.
When we analyzed surgical patients separately, we found
a κ value of .79. In the study by van Eijk et al [18], the
CAM-ICU presented a higher sensitivity as compared with
the ICDSC (64% vs 43%) but a lower specificity (88% vs
95%), and this is quite different to the studies that
validate both scales.Table 5 Clinical Outcomes of Delirium Status for ICDSC positive s
ICDSC positive
CAM-ICU positive
Length of hospital stay (d), mean (SD) 15.1 (9.1)⁎
Hospital mortality, n (%) 8 (80%)⁎
Clinical outcomes were analyzed compared CAM-ICU and ICDSC scores.In the present cohort, 26.5% of the patients had a
diagnosis of delirium when assessed by the CAM-ICU and
34.6% as confirmed by the ICDSC. In addition, 32.7% of
studied patients presented subsyndromal delirium detected
by the ICDSC. As expected, patients with delirium as
diagnosed by any of the tools were older, more severely ill,
used more sedation and needed further physical restrain, had
longer hospital stay, and increased mortality rates, and this is
in accordance with previous results [21]. The major new
finding of our study is that the delirium diagnosis using
CAM-ICU was predicted more accurately in individuals with
higher mortality rates as compared with ICDSC diagnosis.
Additionally, patients with positive ICDSC but negative
CAM-ICU (Table 5) had mortality rates and LOS compa-
rable with those patients without delirium (negative CAM-
ICU and ICDSC), suggesting that a diagnosis of delirium by
the ICDSC with a negative CAM-ICU does not seem to be
associated with worse outcomes. We can hypothesize that
delirium was not present in these patients since we did not
use the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) as criterion standard
for the diagnosis of delirium, or despite a correct diagnosis,
these patients presented some particular characteristic such
as disorientation or sleep disorders that may not be associated
to higher mortality.
Our study has some important limitations that should be
mentioned. First, it is a single-center study and relatively low
delirium rates were observed. Therefore, these results must
be confirmed by multicenter studies including larger
populations. In addition, we could not determine the impact
of our findings on long-term outcomes as patients were not
followed beyond hospital discharge. Second, our study was
performed by CAM-ICU and ICDSC scores only; we did not
use a criterion standard, like DSM-IV. However, others
studies had performed without a criterion standard [18,19].
Finally, our study excluded patients whose RASS scores
were −4 and −5 for 3 days to control for possible outcomes
bias, as our research is focused into patients' outcomes.
Excluding these patients, there was also possibly a decreased
incidence of delirium in this specific study.
In conclusion, we demonstrated that delirium patients
diagnosed by CAM-ICU or ICDSC presented similar
clinical profile, but outcomes in patients diagnosed only
by ICDSC were comparable with nondelirium patients. The
findings of our study suggest that CAM-ICU is a better
predictor of outcome.cores in comparison with CAM-ICU scores
ICDSC negative P
CAM-ICU Negative CAM-ICU negative
10.9 (5.9) 9.3 (5.7) 0.04
2 (20%) 6 (5.5) 0.002
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